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ABSTRACT 

The volume mid chai'acter of residues in tlvree o],d-growtIi 
Douglas -fir cutting units in the Oregon Cascades were detennined 
before and after harvesting by helicopter <md yarding of unuti- 
lized material (YUl^ . livo silvicultural treatments and two 
levels of YUM yarding were applied. Gross voliunes of residues 
in all study units increased after logging. Yarding unutilized 
material appears to be effective in reducing the coarse residue 
and was more effective in the clearcut units than in tlie 
partial cut units. Study results indicate 65 to 80 percent 
of all residues generated liad some potential for utilization. 
Specifications for yarding of unutilized material influenced 
the size and piece count distribution of the usable residue 
remaining on the study sites. 

KEYWORDS: Residue surveys, slash utilization, helicopter 
logging, wood waste utilization. 

Conversion factors are on page 33. 




Specifications in the timber sale contract required that all logs 
one-tliird sound with a minimum net scale of 80 board feet be removed. 
Tliese specifications were applicable to 6-inch-d.i.b. (diameter inside 
bark) and larger logs at the small end, and to logs at least 8 feet 
long. Tlie contract also required yarding of unutilized materials (YUM) 
as shown in table 1. 


A planar intersect technique was used to inventory the doivned woody 
residues on the units. Tiie intersect technique involves tallying woody 
pieces that intersect imaginary vertical sampling jilanes dropped tlirough 
the doivned debris (Broiai 1974, Van Wa^er 1968). A systematic grid- 
point sampling design, with random orientation of a sanpling plane at 
each point, was used to inventory each unit (Howard et al. 1972). At 
least 40 sample points were located in each unit. Pieces less than 
3 inches in diameter were tallied by diameter classes and sampling plane 
lengths as follows: 


0.25 to 0.99 inch 6 feet 
1.0 to 2.99 inches 10 feet 

Pieces 3 inches and larger were recorded by their diameters to the 
nearest inch. A 200-foot samiJling plane was used for these larger 
pieces. 


Particles qualifying for tally included downed woody material 
(twigs, stems, branches, and bolewood) from trees and shrubs. Dead 
branches attached to boles of standing trees were not tallied. 'Avigs 
and blanches deposited in and above the litter layer were counted. 
Cones, bark flakes, needles, leaves, grass, and forbs were not coiuited. 
Slabs from shattered trees were recorded. 


Ttie size classes were chosen for tallying intersections because 
they pennit precise estimates of volume and tliey correspond to the 
standard moisture tiraelags used in the National Fire-Danger Rating 
System (Deeming et al. 1972). * 


As each piece of residue 3 inches and greater in diameter (inside 
bark) was inventoried, the piece was classified according to its 
potential for utilization. Pieces less than 4 feet in length were not 
considered to be utilizable, and were classed as fuel. Pieces so decayed 
or splintered that they would not hold together if yarded were also 
classed as fuel. All others were placed in one of the followinc 
categories: ^ 


1. From a felled tree and bucked on at least one end. 

2. From a felled tree and broken on both ends. 

3. From prelogging (natural) residues, i.e. , from dead and 
^ doivn windthrows, etc., and bucked on at least one end 

4. From prelogging residue and broken on botli ends. 




Information on species, length, and soundness was obtained for 
niece considered to be iisable. length was recorded to the nearest 
less or percent firmwood (proportion of wood usable for 
./as estimated to the nearest 10 percent at the point of 



the sfiiiiitliug ixlane iiitei'sectioii. listJinaI.e.s of iioundness were basocl on 
the proijorttoii of the cross-scct:i.oiia:i area tiiat was soiukI and judged as 
iisalfle for puli) cliips. Material decayed or excessively s|)lintcred was 
considered unusul)le and classed as fuel. The cross -sectional ;irea at 
the sampling poijit was usually not vj.sihle. Thus, the soundness was 
estimated on tlie basis of surface and erid chaiacteristics ol‘ the piec;e 
and by a limited anioimt of sounding and cho])p:iiig with hatchets. 


Tliese sampling procedures were used to inventory the natural 
7:esidues lu-esent on the luiit prior to any liarvesting activi ties and 
also the residues that were left when the yarding operations were 
completed The logging residues were sampled after the i'e(|u:ireil 
} aiding of unuti-lized mat.ei'ial was comp.l,eto, l)ut pi*it)i‘ to anv' fiu'ther 
treatment of the remaining slasli. ' 


RESULTS 

Harvesting Increased Total Residue Volume 

The gross volume of all residues on the ground increased in ail 
three study units following the liarvesting 0|)eration (table 2) . The 
largest inciease occurred in unit 7i wiiere residue volumes inci’cascd 
44 peicent (from 3,964 cubic feet to 5,715 cubic feet per acre) fol- 
lowed by unit 2 with a 25-percent increase (3,749 cubic, feet to *4 678 
cubic feet), and mit 1 with a 18-percent increase (from 4,528 cubic 
feet to .5,355 cubic feet). The voltmies of residue before and after 
the logging operation in various diameter classes on each of tlie three 
study units are presented in table 3. 


YUM Yarding Reduced Coarse Residues 

Not all dimeter classes of rfesidues increased in volume after 
logging. In luiits 1 and 2, voliane increases generally were i.jmited to 

(3-13 inches), and residues in 

the 3.1.5 -34. 4 -inch diameter class and slabs; decreases were recorded 
in all other residue sizes, lii unit 3, nearly every diameter class of 

following logging. In only one diameter 
class (19.5-22.4 inches) was there a noticeable decrease. 

YUM yarding appeared to be effective in reducing the coarse 
logging residues in the study units. The gross volume of YUM material 
removed from unit 1, for example, averaged 2,433 cubic feet per acre. 

1 his was coimiarable to the 5,355 cubic feet per acre of logging resi- 
ue left on the ground. We can assume that most if not aJ.'l of the YUM 

Tt^l i'f ^ 1 ^ specifications for unit 1 

and ^ ivo Plough comparable figures for the YUM removed from units 2 
and 3 are not available, results from unit 1 strongly suggest that YUM 

Sf Usinghe'ite r 

residnp^vM^^ip^^ units 1 and 2 there was a decrease in the coarse 
■ind-if'T+ 1 -Vi 4 - *'*^uy diameter classes follow.ing the logging operation 

Indicates that removal of some of the prelosgiag residue tad 
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INTRODUCTION 


Residue infoniiation was obtained in studies conducted by tlie Pac:i,fi.c. 
Nortliwest Forest and Raiige Exi:)eri)Tient Station on tlii'ee tinker sale areas 
within the Pansy Creek drainage on the Estacada Ranger District of the 
Mt. Hood National Forest in Oregon. These sale areas were logged using 
balloon, lielicopter, and skyline logging systems. The aim of the .studies 
was to evaluate the performance of tlie systems in attaining land manage- 
ment objectives. The residues left after logging are an important factor 
to consider uhen evaluating the performance of a loggi.ng system. 

hogging residues are a problem continually confronting land iiuniagers 
who are attempting to achieve the goals juid objectives of multiple -use 
forestry. Land managers seek to manage logging residues to achieve 
optimum utilization of tiie resource, to minimize tlie risk of fire, and to 
acliieve rapid regeneration in a manner that meets a wide range of environ- 
mental requirements, infoniiation on the amounts and characteristics of 
residues generated by various logging systems is an important factor in 
decisions between alternative courses of action. This report, based on 
a case study, provides information on the quantities and cliaracteristics 
of residues left in a helicopter logged area. The information presented 
can be used to evaluate tlie utilization potential of residues, fuel 
loadings, and the effects of changes in imirket conditions mid contract 
requirements such as yarding of unutilized material (YlJMj .V 

Tlie character and volume of residues left in a balloon logged area 
were reported in a previous paper (Pong and Henley 1976) . A similar 
report on the slcyline logged area is planned. Other published reports 
from this study effort deal with yarding rate.s and costs (Dykstra 1974. 
1975, 1976a, 1976b, 1976c). w , 


SCOPE AND PROCEDURE 


Residues were inventoried on three 10- to 15-acre units of the 
helicopter logged sale. ’Ihe study area was in steep and broken terrain 
with slopes varying fi'om 10 to 90 percent. Old-growth Douglas-fir 
{Pseudotauga nen&iesii (Mirb.) Franco var. mensteaii) and western hemlock 
(.Tsuga hetevophylla (Rtif.) Sarg.) were the principal species in the study 
area (about 83 pei’cent by volujne) . Secondary species included western 
redcedar ( Thuja pticata Donn) and true firs {Abies spp.). 

Cruise volumes and the logging specifications of the units are 
gi-veia in table 1. The t.imber on units 2 and 3 was similar in that the 
gross ciuise volumes were about 120,000 to 135,000 board feet per acre 
vrith mi estimated defect of less than 10 percent. The timber on unit 1 
contained less volume, about 75,000 board feet per acre, and had signifi- 
cantly more defect, about 38 percent. Units 1 and 2 were clearcut, and 
unit 3 was partial cut (86-percent volume removal). 


- In this report the acronym "YUM" will be used interchangeably to 
represent both the yarding process and the unutilized material that is 
yarded. 
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Specifications in t:ho timber sale contract rec|uired that all loi*s 
one-lhi7\l sound with a ininiinuiii net scale of 80 board feet be removed?^ 
These sjiecifications wore ap|>lic:al)le to b-inch-ch i d:). (diameter inside 
bark) and iaroor lo)>s at tlie small end, and to logs at least 8 feet 
long. The coji tract also recpiired yarding of unutilized materials (YUM) 
as shown in tal)le 1* 


A planar intersect technique was 
residues on the units. Tlie ijvtersect 
pieces that intersect imaginary vertic 
the downed debris (Brown 197^1, Van Wag 
])oint sampling design, with random ori 
each point, was used to inventory each 
least 40 sample points were located in 
inches in diameter were tallied by di 
lengths as follows: 


used to inventory the downed ivoodv 
technique involves tallying woody' 
al sampling planes dropped ’through 
nor 1968) . A systematic grid- 
entation of a sampling plane at 
unit (Howard et al . lt)72) . At 
each unit. Pieces less than 
aiiieter classes and sampling i)lane 


0.25 to 0.99 inch 6 feet 

1.0 to 2.99 i j 1 c h e s 1 0 f ee t 

Pieces 3 inches and larger were recorded by their diameters to the 
nearest inch. A 200- foot sampling plane was used for these larger 
pieces . 

I^articles qualifying for tally included downed woody material 
(twigs, stems, branches, and bolewood) from trees and shrubs. Dead 
branches attached to boles of staiiding trees were not tallied. IVigs 
and branches dejxisited in and above the litter layer were counted. 

Cones, bark flakes, needles, leaves, grass, and forbs were not counted. 
Slabs from shattered trees were recorded. 

Die size classes were chosen for tallying intersections because 
they peniiit precise estimates of volume and they correspond to tlie 
standard moisture timelags used in the National Fire- Danger Rating 
System (Deeming et al. 1972). 

As each piece of residue 3 inches and greater in diameter (inside 
balk) was inventoried, the jiiece was classified according to its 
potential for utilization. Pieces less than 4 feet in length were not 
considered to be utilizablc, and were classed as fuel. Pieces so decayed 
or splintered that they would not liold together if yarded were also 
classed as fuel. All others wei^e placed in one of tlie following 
categories : 


1. From a felled tree and bucked on at least one end, 

2. From a felled tree and broken on both ends. 

3. From pre logging (natural) residues, i.e., from dead and 
dowi^ windthrows, etc., and bucked on at lea.st one end. 

4. From prelogging residue and broken on both ends. 

Information on species, length, and soundness was obtained for 
each piece considered to he usable. Length was recorded to the nearest 
foot. Soundness or percent firmwood (proportion of wood usable for 
pulp chips) was estimated to the nearest 10 percent at the point of 



the sampling plane intersection. Estimates of soiuicbiess were based on 
tile proportion of the cross-sectional area that was sound and judged as 
usable for pulp chips. Material decayed or excessively splintered was 
considered unusable and classed as fuel. The cross-sectional area at 
the sampling point was usually not visible. Tlius, tlie soimdness was 
estimated on the basis of surface and end characteristics of the piece 
and by a limited amount of sounding and chopping with hatcliets. 

Tliese sampling procedures were used to inventory the natural 
residues present on the unit prior to any harvesting activities and 
also the residues that were left wlien tlie yarding operations were 
completed. Tlie logging residues wei'e sampled after the required 
yarding of unutilized material was complete, but prior to any furtlier 
treatment of the remaining slash. 


RESULTS 

Harvesting Increased Total Residue Volume 

The gross volume of all residues on tlie ground increased in all 
three study units following the harvesting operation (table 2) . The 
largest increase occurred in unit 3 where residue volumes increased 
44 percent (from 3,964 cubic feet to 5,715 cubic feet per acre) , fol- 
lowed by unit 2 with a 25-percent increase (3,749 cubic feet to 4,678 
cubic feet), and mit 1 with a 18-percent increase (from 4,528 cubic 
feet to 5,355 cubic feet). The volumes of residue before and after 
the logging operation in various diameter classes on each of the tliree 
study units are presented in table 3, 

YUM Yarding Reduced Coarse Residues 

Not all dimeter classes of residues increased in volume after 
logging. In units 1 and 2, volume increases generally were limited to 
the fuels, smaller size coarse residues (3-13 inches), and residues in 
the 31 , 5- 34 .4- inch diameter class and slabs; decreases were recorded 
in all oiJier residue sizes. In unit 3, nearly every dijimeter class of 
residu 0 increased in volume following logging. In only one diameter 
class (19.5-22,4 inches) was there a noticeable decrease, 

YUM yarding appeared to be effective in reducing the coarse 
logging residues in the study units , The gross volume of YUM material 
removed from unit 1, for example, averaged 2,433 cubic feet per acre. 
Jus was comparable to the 5,355 cubic feet per acre of logging resi- 
due left on the ground. We can assume that most if not all of tlie YUM 
yolime was in pieces meeting the 12-inch YUM specifications for unit 1 
(table 1). Though comparable figures for the YUM removed from units 2 
and 3 are not available, results from unit 1 strongly suggest that YUM 
yarding ^did reduce the potential volume of coarse logging residues in 
the study units. 

_The fact that in units 1 and 2 there was a decrease in the coarse 
residue volume for many diameter classes following the logging operation 
indicates that removal of some of the prelogging residue had taken place 
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during the harvesting operation. YUM yarding prohahly accounted for 
imich of this reduction. Some reduction may also have resulted from 
tiie utilization of the sounder pieces of prelogging residue; tliis was 
especially true in the larger diameter material. 

Even with ITJM yarding, residue volumes remaining on unit 3 for most 
diameter classes were greater than those recot'ded durmg the preloggiiig 
inventory [table 3) . This suggests that YUM yarding in unit 3 (a juirtlal 
cutj was less effective in reducing coarse residues tlian in units 1 and 2 
(clearcuts) . 

The gross volume of merchantable logs removed from unit 1 during 
the helicopter logging operation, as tallied at the truck scale station, 
was 6,387 cubic feet per acre. This was comparable to the gross resi- 
due volume left on the ground of 5,355 cubic feet and a total unused 
wood volume (logging residue plus YUM) of 7,788 cubic feet. Comparable 
figures for units 2 and 3 were not recorded. 


Utilization Potential of Residues 

Tlie portion of the total residue volume that has some potential 
for utilization is defined as material which can be yarded without 
breaking up and is at least 10 percent sound, 3 inches and greater in 
diameter, and at least 4 feet long. According to these specifications, 
on i^it 1, 1,606 cubic feet per acre--about 35 percent of the preloggiiig 
residue (coefficient of variation of 90.2 percent), on unit 2,1,873 
cubic feet per acre--about 50 percent (coefficient of variation ’of' 91 .0 
percent) , and on unit 3,1,714 cubic feet per acre- -about 43 pei'cent 
(coefficient of variation of 67.8 percent) could be utilized, A 
breakdoTO of these volumes by diameter and length classes for each 
unit are contained in tables 4, 5, and 6. Some of the larger and 
sounder natural residues were probably salvaged during the liarvesting 
operation; tlie remainder was either removed as YUM or left on the 
site. Volumes of usable and unusable prelogging residues for each 
unit are graphically presented in figure 1 and summarized in table 2, 


Mich of the prelogging residue was defective. Tlie average 
sourmess of the usable prelogging residues was 63 percent for unit 
1, 72 percent for unit 2, and 65 percent for unit 3. Comparable 
figures foi’ the logging residues were higher, averaging 65 percent for 
unit 1 and 81 percent for units 2 and 3. Removal of the larger and 
residues during the logging operation reduced, to 
some extent, the average soundness of the remaining residues. Tlie 
yarding of the unutilized material, however, tends to increase tlie 
average soundness of the residue left on the logging site. Tliis is 
especially t^e if some of the material removed as YUM did not have 
the potential for utilization according to our study specifications, 

A decrease in unusable residue volume on each of the study units 

nJ Lf . ^ indicates that some removal 

type material had occurred. The species composition and 
soundness data of the usable residues before and aftm’ the harvesting 
operation on each study unit are presented in tabler7-12 
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Table 6 — Average gross and net volumes 
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least 10 percent sound, and yardable. 







Table 10 — Average gross and net volumes of logging residue bg soundness and species , 

Study Unit 1, Pansy Cieek /jeiicofter logging salek^—Mt* Hood National Foiest 


Percent soundness 
and species 

Gr(3ss volume 

Not volume 

Soundness 

Proportion 
of total 


- - -Cubic feet per acre- ~ - 

- - -Percent- - - 

75+ percent sound: 

Douglas-fir 

190.9 

192.5 

96. Q 

16,6 

Hemlock 

A97.5 

491.2 

90.7 

41.6 

Cedar 

0 

0 

0 

0 

Pines 

0 

0 

0 

0 

Other softwoods 

49B.3 

405.7 

97.5 

41.7 

Harduoods 

.8 

.8 

100.0 

a 

Total 

1,195.5 

1,170.2 

97,9 

100.0 

50+ percent sound: 

Douglas-fir 

202.6 

243.4 

86.1 

16.0 

Hemlock 

740.4 

626.8 

84.7 

42.0 

Cedar 

0 

0 

0 

0 

Pines 

0 

0 

0 

0 

Other softwoods 

740.0 

632.3 

05.4 

42.0 

Harduoods 

.8 

.8 

100. 0 

0 


Total 

1,763.0 

1 

,503 

,3 

85.2 

100.0 

30+ percent sound: 







Douglas-fir 

343.6 


262 

.1 

76.3 

16.3 

Hemlock 

Cedar 

Pines 

026.6 

0 

0 


658 

0 

0 

,6 

79.7 

0 

0 

39,1 

0 

n 

Other softwoods 

940.9 


705, 

.5 

75.0 

u 

44,6 

Hardwoods 

.8 



.8 

100.0 

o'^ 

Total 

2,111.9 

1 

,626, 

,9 

77.0 

100.0 

10+ percent sound: 







Douglas-fir 

418,2 


276. 

.6 

66.1 

16,1 

Hemlock 

Cedar 

Pines 

924.7 

0 

0 


672, 

0 

n 

,9 

72.8 

0 

n 

35.6 

0 

Other softwoods 
Hardwoods 

1,254.6 

.8 


744. 

0 

B 

u 

59.3 

100.0 

0 

48,3 

0 

Total 

2,59B.3 


i694. 

3 

65,2 

100,0 

Includes all down material averaging 
and 4,0 feet long, and yardable. 

at 

least 3.0 

inches in diameter 

(inside bark) 
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Table 11 — Average groins and net voiu/nes of usable logging residue bg soundness and species f 
Study Unit 2, Pansy Creek helicopter logging Hood National Forest 


Percent aoundnesE 
and species 


Gross volume 


Net volume 


Soundness 


Proportion 
of total 


-Cubic feet per acre- 


- “Percent- 


75+ percent sound; 

Douglas-fir 

Hemlock 

Cedar 

Pines 

Other softwoods 
Hardwoods 


776. n 
274.5 
0 

12.2 

1,213.3 

1.3 


724.2 

271.9 

0 

12.2 

1,106.5 

1.3 


50+ percent sound; 

Douglas-fir 

Hemlock 

Cedar 

Pines 

Other softwoods 
Hardwoods 


30+ percent sound; 

Douqlas-fir 

Hemlock 

Cedar 

Pines 

Other softwoods 
Hardwoods 


2,270.1 


1,037.2 

293.4 

0 

12.2 

1.346.6 
1.3 

2.690.6 


1,144.6 

293.4 

0 

12.2 

1,451.4 

1.3 

2,903.0 


2,196.1 


007.0 

281.4 

0 

12.2 

1,266.4 

1.3 

2,440.2 


923.0 

201.4 

0 

12.2 

1,300.3 

1.3 

2,518.1 


-^ 99.9 


1 ^ 99.9 


10+ percent sound; 

Douglas«fir 

Hemlock 

Cedar 

Pines 

Other softwoods 
Hardwoods 


1.204.8 
296 . 

0 - 

12.2 

1.624.8 
1.3 


930.4 

281.4 
0 

12.2 

1,321.1 

1.3 


3,139.5 


2,546,3 


- Includes all down material averaging at least 3,0 inches in diameter (inside bark) 
and 4.0 feet long, and yardable, 

2 / 

— Total does not equal 100 because of rounding. 
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Tcible 12 — AvejcBge gross and nBt volumes of usBble logging residue bg soundness and species , 
Studg Vnit 3^ Pansi; Creek helicopter logging salel/-Mt. flood National Forest 


Percent soundness 
and species 


Gross volume 


Net volume 


Soundness 


Proportion 
□r total 


“’5-f percent sound; 


- -* -Cubic feet per acre *- - - 


“ - -Percent- - - 


Douglas-fir 

1,390.7 

Hemlock 

748.0 

Cedar 

0 

Pines 

0 

Other softwoods 

620,7 

Hardwoods 

[} 

Total 

2,767.'i 

)+ percent sound; 

Douglaa-fir 

1,773.3 

Hemlock 

019,7 

Cedar 

0 

Pines 

0 

Other softwoods 

724,7 

Hardwoods 

0 


1,364,6 

97.6 

50,5 

744.8 

99.6 

27.0 

0 

0 

0 

0 

0 

0 

587,0 

94.6 

22.4 

0 

0 

0 

2,696.4 

97.4 

-99.9 


1,579.0 

89.0 

53.4 

786.0 

95.9 

24.7 

0 

0 

0 

0 

0 

0 

648,1 

89.4 

21.8 

0 

0 

0 


Total 

30+ percent sound: 

Douglas-fir 

Hemlock 

Cedar 

Pines 

Other softwoods 
Hardwoods 

Total 

10+ percent sound: 

Douglas-fir 

Hemlock 

Cedar 

Pines 

Other softwoods 
Hardwoods 


3,317,6 

3,013.2 

1,961.5 

1,640.9 

856.4 

800.7 

0 

0 

0 

0 

778.7 

666.4 

0 

0 

3,596.7 

3,116.0 


2,139.2 

1,676.7 

862.4 

801.6 

0 

0 

0 

0 

914.4 

682.7 

0 

0 


90.8 

2/ 

-^99.9 

84.1 

54.5 

93.5 

23.8 

0 

0 

0 

0 

05.6 

21,7 

0 

0 


06.6 

100. G 

70.4 

54.6 

92,9 

22,0 

0 

0 

0 

0 

74.7 

23.3 

0 

0 


Total 3,916.0 3,161.0 8QV7 

u all down material averaging at least 3.0 inches in diameter (inside bark) 

and ^*0 feet long, and yardable* 

2 / 

- Total does not equal IQO because of rounding* 




About 49 percent, or 2,598 cubic feet per acre (coefficient of 
variation of 65.8 percent), of the residue remaining after harvesting 
on unit 1 had utilization potential according to the study specifications. 
For unit 2, 67 percent, or 3,140 cubic feet per acre (coefficient of 
variation of 41.1 percent), met these specifications. On unit 3, 

69 percent, or 3,916 cubic feet per acre (coefficient of variation of 
40.8 percent), could have been used. The average gross and net volumes 
of usable logging residue remaining on the site are sho\m for each 
unit by soundness and by diameter and length classes in tables 13-15. 
Volmiies of usable and unusable logging residue by two sounclness classes 
(10 and 50 percent) are presented in figure 1. A summary of residue 
volumes for each unit is presented in table 2. 

'Hie utilization potential of the residues (both natural and logging) 
was reduced considerably as the direct result of the harvesting 
activities. Many pieces were broken and shattered when trees were 
felled and yarded. The large increase in slab volume after logging iri 
the three units (table 3) indicates considerable shattering occurred 
during the harvesting operations . Yarding of YUM also contributed to 
the increase in slab volume. In unit 1 nearly 23 percent of the logging 
residue volume was in the form of slabs. In units 2 and 3 slabs accounted 
for 7 and 4 percent, respectively. The highly defective condition of the 
timber in unit 1 (table 1) probably contributed heavily to the 
generation of slabs in that unit. Only 1 to 3 percent of the slabs on 
the study units were considered usable. 

We can assume that most of the YUM either met or exceeded the minimum 
specifications for utilization. For unit 1 the gross volume of YUM was 
2,433 cubic feet per acre. Iflien combined with the gross volume of usable 
residue left on the gromd (2,598 cubic feet per acre, see table 13), a 
total of 5,031 cubic feet per acre of potentially usable residue results 
(table 2). This is comparable to 6,387 cubic feet per acre of merchant- 
able logs removed from unit 1 during the lielicopter logging operation 
and represents nearly 65 percent of the total residue volume (7,788 cubic 
feet per acre) generated on the unit (5,355 cubic feet per acre left on 
the ground, see table 3, plus 2,433 cubic feet per acre of YUM, see 
table 2) . 

'fhough the voluines of YUM removed from units 2 and 3 were not 
recorded, results from unit 1 suggest that a large part of the usable 
residues generated on each of the study units was removed as YUM. If 
this is the case, the recorded usable residues remaining on units 2 and 
3 (3,140 and 3,916 cubic feet per aci'e, respectively, see tables 14 and 
15) represent only a portion of the total usable residues available from 
each of the study units. For unit 1, about 48 percent of the total usable 
residues was removed as YUM. If we assume that the potential volume of 
YUM from unit 2 and 3 would be in the same proportions as that removed 
from unit 1, then the YUM from unit 2 would be 2,941 cubic feet per acre 
and from unit 3, 3,667 cubic feet per acre. l\lhen these amounts are 
combined witli the appropriate volumes of usable residue left on each 
site, the total usable residues generated would be 6,081 cubic feet per 
acre on unit 2 and 7,583 cubic feet per acre on unit 3 (table 2). Tliese 
volumes represent approximately 80 percent of all residues generated on 
each site, i.e,, the residue volume remaining on the grotmd (table 3) 
plus the calculated YUM. 



Table 13-A verage gross and net volumes of usable logging residue by soundness and by diameter and length classes 

SiurJv Unit I ■ . ' 


Percent noundnons 
and 

t'aiufna of 


Length c1«qb (reel) 

diFirneter class 
(inches) 



4, 0-7, 9 

8.0-13.9 

14.0-20,9 1 

21. Q+ 

Gross 

K‘et 

Gross Net 

GroBo Net 

Gross Not 

Gross Net 


"75+ percent seundt 
3.0 

7,5 

10.5 

13.5 

16.5 

19.5 

22 , 


-Cubic feet nor ocrc~ 


■ 4.4 
7.4 

10.4 

13.4 

16.4 

19.4 

22.4 
- 25,4 

25.5 - 28.4 

20.5 - 31.4 

31.5 - 34,4 
34.5k 
S inba 

Total 

50+ percent sound: 

3.0 - 4.4 

4.5 - 7,4 

7.5 - 10.4 

10.5 - 13.4 

13.5 - 1^,4 

16.5 - 19.4 

19.5 - 22,4 

22.5 - 25.4 

25.5 - 20.4 

20.5 - 31.4 

31.5 - 34.4 
34,5+ 

Slabs 


Total 


30+ percent sound; 
3.0 
4.5 


4.4 
*• l.k 
7.5 - 10.4 

10.5 - 13,4 

13.5 - 16.4 

16.5 - 19.4 

19.5 - 22.4 

22.5 - 25.4 

25.5 - 2Q,4 

26.5 ^ 31,4 

31.5 - 34.4 
34.5+ 

Slabs 

Total 

10+ percent sound; 

3.0 - 4.4 

4.5 - 7.4 

7.5 - 10.4 

10.5 - 13.4 

13.5 - 16,4 

19.4 

22.4 

25.4 

25.5 - 28,4 
2R.5 - 31,4 

31.5 - 34,4 
34*5+ 

Slabs 

Total 


16.5 

19.5 

22.5 


202.3 

257.1 

205.2 
194.7 

97.3 

49.6 
24.2 

21.7 
79,5 
31.7 

a 

31.7 

.6 


216.1 

201.2 

222.4 

240.1 

149.4 
96.5 

111,0 

128.6 

106,0 

128.9 

21.8 

358.1 
1.9 


200,0 
254,6 
203. G 
191.3 

92.9 
47.3 
21,2 

21.7 

76.9 
20,5 

0 

31.7 

.6 


207. 7 
267,1 
212,0 

211.9 
119.6 

67,6 

71.0 
6B.4 
90.3 

109.9 

13.1 
189.2 

1.1 


118,0 

60.8 

26,2 

21.4 

8 

12.9 
7.5 
0 

14, B 

15.9 
0 

0 

.2 


116.2 

67.8 

25.3 

20.2 

0 

12.3 
6.0 
0 

14.0 

14.3 
0 

0 

.2 


56.3 
63.1 

37.4 
37.3 
42.0 

5,4 

16,7 

0 

25.5 
0 

0 

n 

.4 


55, f] 
62,1 

37.1 

36.4 

39.5 
5,4 

15.2 
0 

25.5 
0 

0 

0 

.4 


1,195.5 

1,170.2 

205.8 

277.1 

214.5 

207.1 

128.0 

122,5 

273.0 

264.4 

75.5 

71.9 

213.5 

208.7 

29.3 

27.4 

217.4 

204.3 

24.6 

21.6 

127,5 

111.0 

0 

0 

66.6 

58.0 

12.9 

12,3 

96,0 

65,7 

15.1 

11,3 

52.5 

40.2 

0 

0 

93.2 

85.2 

14.0 

14.8 

163,0 

104.1 

15.9 

14,3 

21.8 

13.1 

0 

0 

224,4 

140.0 

0 

0 

.6 

.6 

.2 

.2 

1,763.0 

1,503,3 

317,0 

296.4 


204.0 


57.4 
6Q.3 

41.0 
37,3 

54.7 
10.9 

40.8 

10.0 

25.5 

15.9 
0 

0 


277,3 


56-5 

65.4 

39.6 

36.4 

40.4 
8,7 

30.6 
6,0 

25.5 
7.9 
0 

0 

.4 


130.0 
79.6 
32.4 
32.3 

8.5 

31.9 
15.1 

0 

14.0 

15.9 
0 

0 

.2 


122,9 

73.3 
28,6 

24.3 
2.9 

1Q.6 

11.3 
0 

14.8 

14.3 
0 

0 

.2 


362.1 


57.0 

71.5 

46.6 

46.4 
63.2 

10.9 

40.4 

20.0 

25.5 

15.9 
0 

0 

1,7 


325.3 


56.7 

66.4 

41.7 

39.7 

51.4 
8.7 

33,6 

9.2 

25.5 
7.9 
0 

0 

.9 


2,111.9 

lp626,9 

360.7 

311.2 

216,8 

208.2 

131.9 

123.2 

289.9 

26B.1 

02. 6 

73.6 

242.0 

214,6 

37.0 

29,2 

266.5 

214.8 

41,4 

25-5 

2D1.0 

126.1 

22,4 

4,B 

163,8 

76.1 

30,7 

19.3 

177,6 

80.2 

15,1 

U,3 

150.3 

71,6 

10.9 

1,1 

162.0 

101.5 

14,0 

14.8 

246.7 

113.9 

15,9 

14.3 

42,3 

17.2 

0 

0 

428.6 

199.7 

ft 

0 

8.5 

2.4 

6.8 

1-5 


400.9 


50.3 

74.5 

55.4 

48.7 

70.6 

21.6 

57.5 

20.8 

25.5 
31.7 

0 

0 

1,7 


341.6 


56.0 

66,8 

42.8 

39.9 

52.1 

10.3 

35.4 
9.2 

25.5 
9,5 
0 

0 

.9 


19.2 

51.3 

40.7 

51.8 
28.6 
12.2 

0 

10.9 
13,7 

0 

0 

0 

0 


236,4 


19.5 

54.7 

50.2 

51.0 

33.5 

12.2 

25.0 
10.9 

13.7 

40.7 
0 

27.2 

0 


347,4 


19.5 

55.7 

50.2 

51.0 

33.5 

17.7 

25.0 
10.9 

13.7 

48.7 
0 

50.3 
0 


376.9 


19.8 

50.0 
50.2 

58.6 

55.9 

43.5 

40.1 

10.9 

13.7 

48.7 
0 

77.5 
0 


19.2 

51.2 
48.1 

51.6 
27,5 
11.0 

0 

10.9 

13.7 
0 

0 

0 

0 


0.0 

73.9 

92.9 
84.2 

26.7 
19. D 

0 

10.9 
25.5 

15.9 
D 

31.7 
0 


233.2 


19.4 

53,3 

49.2 

51.6 

29.9 
11.0 
14.0 

10.9 

13.7 
27,6 

0 

16.3 
0 


309,3 


0.8 

74.4 
92.9 

103. 7 

39.4 

30.6 

15.1 

31.7 

39.2 
82,6 

21.8 

197,1 

0 


297.7 


19.4 

53.6 
49,2 

51.6 
29.9 

12.6 

14.8 

10.9 
13.7 

27.6 
0 

25.6 
0 


737.2 


8.8 

74.4 

92.9 
109.6 

44.2 
36. D 
22,6 

96.9 

52.0 

90.5 

21.0 

307.8 

0 


308. 0 


19.4 

53.8 

49.2 

52.3 

32.5 

15.2 
17.1 

10.9 
13,7 

27.6 
0 

28.3 
0 


2,598.3 


965.4 


8.0 

74,9 

99,4 

117.7 
52.1 
59,8 
65.0 

107.8 
108. 0 
150.5 

42.3 

35J.3 

0 


1,694.3 


417.4 


316,5 


466.5 


349,3 


476,0 


320.0 


1,237.6 


O.U 

73.6 
92,5 

83. 2 

25.9 
19,0 

0 

10.9 

22.9 

14.3 
0 

31.7 
0 


382.7 


73.9 

92.3 
94.6 
33.5 
26.0 

9,0 

23.4 

31.2 

54.3 
13.1 

123.7 

0 


504.0 


O.Q 

73.9 

92,5 

96.4 

35.5 
27.7 

11.3 

48.3 

36.3 

59.1 

13.1 
162,7 

0 


665.3 


8.8 

73.9 

93.4 

97.2 
36,7 

31.3 

16.4 

50.4 

47.5 

62.5 
17.2 

171.4 

0 


706,6 


- .n do«n material ava,a 9 ir,g at least 3.0 Inches in dla.ate; Onslde bask) and l,.0 feat lang, and yardabla. 
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Table ! 4-- Average gross and net volumes ofusabfe logging residue by soundness and by diameter and length classes, 
Study Unit 2, Pansy Creek helicopter logging salel^-Mt, Hood National Forest 


Pnrrent fiDunc]iiR»a 

Volume oT 








ntiti 

rijanif'tnr rlfifiji 

nil clnsaea 

4.0. 

-7.9 

8.0^13.9 

14. 

-2(j.9 

21. 

.0+ 

if imdiDa ) 

OrofiG 

Net 

Oronn 

Net 

Oroas 

Ne t. 



Ores a 

Met 







-Cubic feet 

lUM* acM'c- - 





7f)+ pcrcttnt (uiund; 

■j.n - 4.4 

241.6 

239.5 

126.3 

124.6 

6(1. 1 

59 . 9 

20.4 

2fL2 

26.9 

26.0 

4.5 - 7.4 

514.4 

505.9 

80.6 

77.9 

125.6 

123.1 

130.9 

12y.l 

177.3 

175.0 

7.5 - 10.4 

449,4 

443.9 

100.7 

99.1 

86.0 

85.4 

70 . 7 

6^.5 

192.1 

189.9 

10.5 - li.4 

509,6 

299.4 

47.3 

46,7 

87.8 

87.1 

37.2 

36.6 

137.3 

128.9 

13.5 - 16.4 

186. 0 

175.1 

45.7 

45.7 

49.0 

44.0 

m .4 

46.6 

42.1 

38.0 

16.5 - 19.4 

lOD.O 

170.6 

30.5 

30.3 

45,4 

42.4 

72.3 

6';. 5 

32,0 

20.6 

19.5 - 22 

140.4 

132.5 

78.6 

74.8 

18.7 

1«.7 

22.6 

22.6 

20.6 

16.5 

22. 5 - 25.4 

105,4 

100.0 

29.2 

29.2 

0 

0 

49.4 

47.4 

26.9 

21.5 

25.5 211.4 

34.0 

34.0 

0 

0 

34.0 

34.0 

0 

0 

0 

0 

28.5 - 31.4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

31.5 - 34.4 

53,9 

43.1 

D 

0 

0 

0 

53.9 

43.1 

0 

0 

34.5*- 

57,1 

45,7 

57.1 

^5.7 

0 

0 

0 

0 

0 

0 

Slabs 

6,2 

6.2 

6.2 

6.2 

0 

0 

□ 

0 

0 

0 

TnLnl 

2,278,1 

2,196.1 

602.0 

580.3 

507 . 3 

494.6 

513.7 

494.4 

655.0 

626,7 

50+ percent Jinunds 

3.0 - 4,4 

242.9 

240.4 

127.1 

125.2 

60,5 

60,1 

28.4 

28.2 

26.9 

26.0 

4.5 - 7.4 

522.9 

511.3 

85.2 

80,5 

125.6 

123.1 

134,9 

131.9 

177.3 

175.0 

7.5 - 10.4 

472,3 

456,7 

105.4 

101,9 

92.7 

88.0 

75.3 

72.3 

198.8 

193.7 

10.5 - 13,4 

381.5 

340.6 

56,6 

53,5 

1119.2 

99.4 

50.6 

44.7 

163.1 

143.0 

13.5 - 16,4 

310.8 

254, [1 

66.7 

59.4 

81.4 

60.9 

57.6 

53.0 

105,1 

80. 0 

16.5 - 19.4 

228.8 

200.1 

30.3 

30.3 

60.6 

50.0 

72.3 

69.3 

65.6 

50.5 

19.5 - 22.4 

220.0 

100,0 

97.2 

87.9 

18.7 

18.7 

22.6 

22,6 

82.4 

51.7 

22.5 - 25.4 

159.2 

135.2 

58,3 

49.6 

0 

0 

49.4 

49.4 

51.5 

36.3 

25.5 - 2Q.4 

34.0 

34,0 

0 

0 

34,0 

34,0 

0 

0 

0 

0 

2B.5 - 31.4 

0 

0 

0 

U 

0 

0 

0 

i) 

0 

0 

31.5 - 34.4 

53.9 

43.1 

0 

0 

0 

0 

53,9 

43.1 

C 

0 

34.5+ 

57.1 

45,7 

57,1 

45.7 

0 

0 

Q 

0 

0 

G 

Slabs 

6.2 

6.2 

6,2 

6.2 

0 

0 

0 

C) 

(1 

U 

Total 

2,690.6 

2,440.2 

692,2 

640.3 

582.6 

534.9 

545.0 

514.5 

B70.a 

758.6 

30+ percent ucjund; 

3.0 - 4.4 

244.5 

240,9 

120,0 

125.4 

61.3 

60.4 

28,4 

26.2 

26,9 

26. n 

4.5 - 7.4 

538.3 

516.5 

90.8 

82.4 

131,0 

125.4 

136,1 

132.2 

179.6 

176.5 

7.5 - 10.4 

475.3 

457.9 

105.4 

101.9 

95.7 

90,0 

75,3 

72.3 

19fl,8 

193.7 

10.5 ~ 13.4 

416.4 

353.2 

64.2 

55.2 

117,1 

102.6 

50.6 

44.7 

184.5 

150.0 

13.5 - 16.4 

341. (] 

264.0 

66.7 

59.4 

102,4 

68.1 

57.6 

53.0 

114.3 

83.6 

16,5 - 19.4 

228.8 

200.1 

30.3 

30.3 

60.6 

50.0 

72.3 

69.3 

65,6 

50.5 

19,5 - 22.4 

243.4 

189.8 

119.8 

96.9 

18,7 

18.7 

22,6 

22.6 

02.4 

51.7 

22.5 - 25.4 

159,2 

135.2 

58.3 

49,6 

0 

0 

49.4 

49.4 

51,5 

36,3 

25.5 - 28.4 

99.5 

53.7 

0 

0 

34.0 

34.0 

0 

(J 

65,5 

19.7 

28.5 - 31,4 

39.2 

11.0 

0 

0 

0 

0 

0 

U 

39.2 

11. B 

31.5 - 34.4 

53,9 

43.1 

0 

0 

0 

0 

53.9 

43.1 

0 

0 

34.5+ 

57.1 

45.7 

57.1 

45.7 

0 

0 

0 

(] 

0 

n 

Slabs 

6.2 

6.2 

6.2 

6,2 

0 

0 

0 

Q 

U 

D 

Total 

2,903.0 

2,518,1 

726,9 

653.1 

621.6 

549.0 

546.1 

514.8 

1,008,4 

001.2 

10+ percent sound t 

3.0 ~ 4,4 

247.9 

241.2 

129.1 

125.6 

63.5 

60,6 

2B.4 

20.2 

26.9 

26,0 

4.5 - 7.4 

550.2 

510.3 

93.1 

82.6 

131.0 

125,4 

141.7 

153,0 

103,5 

177.2 

7.5 - 10,4 

510.0 

463.0 

117.6 

103.5 

104.7 

91,7 

85,1 

73.7 

202,6 

194.0 

10.5 ^ 13.4 

435.6 

355,9 

64.2 

55,2 

125.0 

104. 1 

56,3 

45.2 

190.1 

151.3 

13.5 - 16,4 

432.9 

276,1 

66.7 

59.4 

161.4 

76,9 

811.0 

56,3 

124,0 

03.6 

16,5 ^ 19.4 

242.3 

200.1 

30.3 

30.3 

60.6 

50,0 

05.8 

69.3 

65.6 

50.5 

19.5 - 22,4 

280.7 

193,6 

138,5 

98, B 

18.7 

10.7 

22.6 

22.6 

101,0 

53.5 

22.5 - 25.4 

183.9 

137,7 

83,0 

52.0 

0 

0 

49,4 

49.4 

51.5 

36,3 

25,5 ^ 28.4 

99.5 

53.7 

0 

D 

34.0 

34.0 

0 

0 

65.5 

19,7 

2fl.S - 31.4 

39.2 

11,8 

0 

0 

0 

0 

D 

U 

39,2 

11.0 

31.5 - 34.4 

53.9 

43.1 

0 

0 

0 

0 

53.9 

43.1 

0 

0 

34.5+ 

57.1 

45,7 

57 .) 

45.7 

0 

0 

0 

0 

t> 

0 

Slabs 

6.2 

6,2 

6,2 

6.2 

0 

0 

0 

0 

0 

0 

Total 

3,139.5 

2,546.3 

785.9 

659.4 

699.6 

561,4 

603,1 

520.8 

1,050,9 

040.8 


— ^Inclutfea all down material avoraglng at loaat 3,0 inchea in dianiGtcr (inaidn bark) and 4t0 fent long^ and yardabla. 



liiNe h’^Awruiie ^ross and nei volumes of usable logging residue by soundness and by diameter and length ciasses, 
Study Unit 3, Pansy Creek helicopter logging sale'l/-S4l, Hood National Forest 


iiltj":'.' of 


LisfiffU) (’.L'l!];! '.'f’l’ct:) 


(irtJFiEi |~ 


- -Ttihit: fcf?t. ncn 


4«.0 

^ 47.5 

9 . .5 

9. 3 

9.7 

9 . 7 

71.9 

70.1 

59,5 

51 ) . 3 

103.0 

99 . J 

1311 . 1 ) 

126,2 

127.0 

J 25,6 

224.6 

217.9 

171.9 

161 ). 0 

B 3,2 

1 ) 1 . 9 

163 , 1 

.1 36.4 

91 ), 

1 ) 9,5 

1 ) 9.1 

06.6 

94 . 7 

92.5 


^ib.U 

6!3 , 3 

63,0 

20.6 

211.6 

22. G 

22.6 

11 ).? 

10.7 

20.6 

16 . 5 

0 

n 

0 

0 

29,2 

2 3 . 3 


36.0 

0 

0 

36.0 

34 . 13 

0 

0 

0 

0 

t) 

IJ 

[) 

0 

0 

0 

0 

0 

0 

[1 

0 

0 

0 

[j 

[) 

0 

(J 

0 

0 

0 

615.1 

603.3 

432.2 

421 . 1 ) 

6111 ] , 1 

6 51 ). 2 


- . n - - . „ 

201.9 

6.'i ~ 

6f)6.() 

7.5 - lO.i 

74?). 2 

l!:.3 - 5 3.i. 

559. D 

13.5 - 16. U 

509.2 

16,5 - 19.U 

320.0 

i'=.5 . 22,4 

13B.4 

22.5 - ?r>.4 

159.2 

. 20.6 

141.2 

2^5,5 - 31.4 

44.8 

Jl,5 - 34. 6 

U 

3.'. , >- 

D 

■’•il.'iOli 

5.6 

lol.'il 

3,317.6 

0- f,!vrr:77r,f iioijF;;): 

^.0 - 4,4 

201.9 

--3 - 7.4 

4P6.3 

■’.5 - 10.4 

776.5 

1 0 . V - 15.4 

597.4 

13,.S - l(;o.4 

551. R 

16.5 - )9.r{ 

427.4 

J9.5 - 22.6 

177.6 

22.5 _ •^'>,4 

136.1 

25,'.! - 21; ,4 

141.2 

213.5 ~ 31.6 

64,8 

31.5 - 34,6 

0 

36.5* 

0 

-1 1 a!>;3 

5.6 

latiil 

3,596.7 


^0* pArc<?r,t fioijridj * 

j:;- .1:! S:! Si; ,»:» «:.* 

S:J g;-; S: iS'j ■>;•! 

^76:2 \iyi ^1:1 \ll:l 

2^5: l«-5 80 7 77 :b 2^? ”-3 

K:lg: r f a:; f f" r 

5.7 g “ 2 

natmal averaging ot leaal 3.0 i^hea In dlanotnr (Inalda bark) and «.o feat 


509.3 l,14i.i 

long, nnd ynrdnblo. 
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Tlie piece count of usable residues pcu' acne C<^"^-liuli.ng YUM) in- 
creased nearly tenfold or more after harvesting. Unit 1 had the largest 
increase with a piece count 13 tbue5> greater |)er .acre than that recorded 
prior to logging. Ntost of tlie increase occurred in the small diameter 
classes of residue. The number of pieces of usable I'esidue per acre is 
summarized by soundness and by diaiiietcu' and lengl.h classes for each unit 
before (tables 16-18) and after (table I/.)- 21) tlic logging operation. 

Specifications for yarding unutilized in-aterial (sc^e table 1) in- 
fluenced tlie distribution of usable residue,' remaining, on tlie tiiree 
logging units. There was less volume and (■('wor pieces of:' usable resi- 
due 12 to 19 inches in diameter on unit 1 (tal:»les 13 and 1.9) than on 
imits 2 and 3 (tables 14-15 and 20-2.1). Murimunt spec ifi cat ions for YUlvi 
on unit 1 included residues in tliis size range; these were e.\'cluded as 
YUM in units 2 and 3. Because YUM yarding reitKJved the larger p;ieces of 
unutilized material from the logging sites, the volume of usable residue 
rema;ining was pr’edominantly in pieces not meeting ilJM speci Pications. 

Logging residues that were at least 50 percemt soiuid, 8 indies and 
greater in diameter, and at least 8 feet long avoiaged 1,163 cubic feet 
per acre on unit 1, 1,445 cubic feet per acre on unit 2, and 1 ,886 cubic 
feet per acre on tmit 3 (tables 13-15 and figure 1). These volumes com- 
prise 45 to 48 percent of the usable residues on the study units and 
probably meet or exceed pulp or utility log speci Pications. Piece counts 
corresponding to these volumes are 52 per acre on unit 1, 96 on unit 2, 
and 142 on unit 3 (tables 19-21) . These counts represent, respectively, 

6, 9, and 12 percent of the usable ]iieces of residue on an average acre 
of each unit. Not .included in tliese estimates is tlie YUM material 
removed during the logging operation which meet.s these specif:i.cations. 

More than 66 percent of the gross volume of usal>le residue on 
unit 1 was fi’om felled trees. On unit 2 this class of residue was 
nearly 75 percent of the gross volrune and on unit 3, 74 percent. Of 
these funounts, about 56 percent was bucketl (T'om longer pieces on unit 1, 
60 percent on luiit 2, and 65 percent on unit 3. I'or the previously 
down residue remaining on the logged units, 11 j^ercent had lioen bucked 
from longer pieces on mit 1, 2.S percent on utiit 2, and 26 percent on 
unit 3. The volmes of usable logging residue on each logging unit by 
soundness and material handling class are prosente<l in tabie.s 22-24. 

For the three units conhined, about 50 percent of the usable 
residue voluiae was recorded as having been lujcked Prom larger pieces 
(i.e., felled and bucked plus down and bucked classes, .see tables 22-24). 
With an alternative bucking procedure, some of this material could have 
been easily removed from the logging sites. Such a procedure would 
minimize the amount of tree bole residue left on the area by limiting 
long butting and bucking out of submercliantable or defective segments 
and broken log ends. This material would tlieii be yarded intact with the 
merchantable logs or with the YUM Tnateri.al . 



TahJe 16— Average i}umber of pieces per acre of usable prei egging residue Lnj diameter and length 
c asses, Study Unit I, Pansy Creek helicopter Jogging sale^-^-Ut, Hood National Forest 


Diameter class 
Cinches) 

Number of pieces 
all classes 


Length class 

(Teet) 


4. 0-7. 9 

0.0-13.9 

14,0-20.9 

1 21.0+ 

3,0 - 4.4 

21.0 

13.0 

6.0 

1.0 

1.0 

4.5 - 7.4 

7.0 

3.0 

2.0 

l.D 

0 

7,5 - 10.4 

6.0 

1.0 

2.0 

1.0 

2.0 

10,5 - 13.4 

5.0 

2,0 

2.0 

0 

1.0 

13.5 - 16,4 

4.0 

0 

2.0 

1.0 

2.0 

16.5 - 19.4 

2.0 

0 

1.0 

□ 

1.0 

19.5 - 22.4 

2,0 

1.0 

0 

0 

1,0 

22.5 - 25.4 

4.0 

1,0 

1.0 

1.0 

2.0 

25.5 - 20.4 

3,0 

0 

0 

1.0 

1.0 

28.5 - 31.4 

2.0 

0 

0 

0 

1.0 

31.5 - 34.4 

0 

0 

0 

0 

0 

34.5+ 

2.0 

0 

0 

G 

2.0 

Slabs 

1.0 

1.0 

0 

0 

0 

Total 

61,0 

21.0 

18.0 

7.0 

15.0 


A.O 


- Includes all dead and dou/n material averaging at least 3.0 inches in 
reet long, at least 10 percent sound, and yardable. 


diameter (inside bark) and 


Table Pieces per acre of usable prelogging residue by diameter and length 

Study Unit 1, Pansy Creek helicopter logging sa2ei/-Mt. Hood National Forest 


Diameter class 
(inches) 


Number of pieces 
all classes 


Length class (feet) 


4. 0-7. 9 


a. 0-13. 9 


14.D-20.9 


21 . 0 + 


3.0 - 

^.5 - 7 .^ 

7.5 - 10.^ 

10.5 - 13. A 

13.5 - 16.4 

16.5 - 19.4 

19.5 - 22.4 

22.5 - 25.4 

25.5 - 28,4 

28.5 - 31,4 

31.5 - 34.4 
34.5+ 

Slabs 

Total 


16.0 

17.0 

24.0 

11.0 

8.0 

4.0 

5.0 

1.0 

4.0 

3.0 
0 

2.0 

1,0 


94.0 


11.0 

3.0 

2.0 
2.0 
0 

0 

2.0 

0 

0 

0 

0 

0 

0 . 


19.0 


3.0 

8.0 

7.0 

2.0 
1.0 
1.0 
0 

0 

2,0 

0 

0 

1.0 

1.0 


4 0 averaging at least 3.0 Inches in diameter (inside 

4. U reel long, at least 10 percent sound, and yardable. 


26.0 


1.0 

2.0 

6.0 

2.0 

1.0 

1.0 

1.0 

1.0 

1.0 

0 

0 

0 

0 


13.0 


1,0 

4.0 

9.0 

5.0 

6.0 
2,0 

3.0 
0 

1.0 

3.0 
0 

1.0 

0 


37.0 


bark) and 
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Table If? ---Average number of pieces per acre of usable pre logging residue bij diameter and length 
classes r Studij Unit 3, Pansy Creek helicopter logging Hood National Forest 


Diameter class 
(inches) 

Number of pieces 
all classes 


Length class 

(feet) 


6.D-7.9 

&.0-.13.9 

14.0-20.9 

21,0+ 

3.0 - A. A 

5.0 

0 

2.0 

2.0 

1.0 

ii.5 - 7. A 

15.0 

6.0 

1.0 

5.0 

3,0 

7.5 - 10.^1 

66.0 

11.0 

11.0 

10.0 

13.0 

10.5 13. A 

26.0 

6,0 

7.0 

5.0 

6.0 

13.5 - 16. i| 

26.0 

B.O 

6,0 

6,D 

a.o 

16.5 - 19.6 

9.0 

0 

2.0 

2.0 

5.0 

19.5 - 22.6 

7.0 

0 

2.0 

1.0 

3.0 

22.5 - 25 .6 

0 

0 

0 

0 

0 

25.5 - 28.6 

0 

0 

0 

0 

0 

28.5 ~ 31,6 

0 

0 ’ 

0 

0 

0 

31.5 - 36.6 

0 

0 

0 

D 

0 

36.5^ 

0 

0 

0 

0 

0 

Slabs 

0 

0 

0 

0 

0 

Total 

129.0 

31.0 

30. D 

27.0 

61.0 


i'^^Includes all dead and down material averaQing at least 3.0 inches in dinrneter (inside bark) and 
^.0 feet long, at least 10 percent sound, and yordoble. 





Table /9-Averaf^e nitmher of pieces per acre of usable lodging residue by soundness amt by 
diameter and length classes. Study Unit /, Pansy Creek helicopter logging sale-'^- 
Mt, Hood National Forest 


Pei'rf>r^t. fuiiirnhipyis 
nnii liifui^otnr 

f LtH'Jll'fO 

r " 

, Nurrl) E?r of’ pieces 


li'figt.li f^lnss (f tict. ) 


I nil cloEiseL? 

4,11-7.9 

8,0-13. 9 

14.0-20.9 

21. Of 







^fj-r p(?rc:onh KoufuJ; 

3.0 - 

489.0 

383.0 

(!6 . fJ 

15,0 

5.0 


146,0 

00.0 

35. n 

17.0 

14.0 

7.5 - ID. /I 

36.0 

13.0 

9.0 

7.0 

7.0 

10.5 - nji 

10.0 

5.0 

5,0 

4.0 

4.0 

13.5 - 16.4 

6.0 

U 

3.0 

2.0 

1.0 

16.5 19,4 

1.0 

1.(1 

D 

0 

0 

19.5 - 22.4 

2.0 

1.0 

1 .0 

0 

0 

22.5 - 25.4 

0 

0 

0 

[} 

0 

22.5 - 20.4 

l.O 

(] 

1.0 

0 

0 

20.5 - 31.4 

1,0 

1.0 

0 

□ 

1) 

31.5 - 34.4 

[1 

n 

D 

0 

0 

34 . 5+ 

0 

0 

D 

(J 

0 

niflb:; 

1,0 

1.0 

0 

0 

u 

Tolnl 

701.0 

405.0 

.140,0 

45,0 

31,0 

5Df percent enund; 

3.0 - 4.4 

525.0 

417.0 

(10. Q 

15.0 

5.0 

4.5 - 7.4 

157.0 

miA} 

37.(1 

l«.f) 

14.0 

7.5 ^ 10.4 

3FJ.0 

14.0 

ID.O 

7.0 

7.0 

ID. 5 - J3.4 

20.0 

6.0 

5,0 

4J1 

5.0 

13.5 - ]6.4 

7.0 

0 

4,0 

2,0 

1,0 

16.5 - 19.4 

3.D 

] .0 

1,0 

0 

1,0 

19.5 - 22.4 

5.0 

2.0 

2.0 

1.0 

0 

22.5 - 25.4 

0 

C 

0 

0 

0 

25.5 - 2fl.4 

1,0 

0 

l.D 

0 

0 

2».5 - 31.4 

2.0 

),0 

0 

1,0 

0 

31.5 - 34.4 

Q 

0 

0 

0 

n 

34.5+ 

0 

0 

0 

0 

0 

Glabn 

1.0 

1,0 

0 

0 

n 

Total 

759.0 

530.0 

140.0 

48.0 

33.0 

30+ pcrcefit sound: 

3.0 - 4.4 

529.0 

420.0 

89.0 

L5,0 

5.0 

4.5 - 7.4 

163.0 

92.0 

39.0 

1(1.0 

14,0 

7.5 - 10.4 

41.0 

16.0 

11.0 

7.0 

7,0 

10.5 - 13.4 

22.0 

7,0 

6,n 

4.Q 

5.0 

13.5 - 16.4 

9,0 

1,0 

5.0 

2.0 

1.0 

16.5 - 19.4 

6.0 

3.0 

1.0 

1.0 

1.0 

19.5 - 22.4 

5.D 

2.0 

2.0 

l.D 

Cl 

22.5 - 25.4 

2.0 

0 

1.0 

0 

1,0 

25.5 - 2B.4 

1.0 

0 

i.n 

0 

0 

20.5 - 31.4 

3,0 

1.0 

a 

1.0 

1.0 

31.5 - 34.4 

D 

0 

0 

0 

Q 

34.5+ 

1.0 

Q 

Q 

0 

1.0 

Slnba 

2.0 

1.0 

1.0 

0 

0 

Total 

704 .0 

543,0 

156.0 

49.0 

36.0 

10+ percent nnundi 

3.0 - 4.4 

537,0 

426.0 

90.0 

16.0 

5.0 

4.5 - 7.4 

169.0 

95.0 

41.0 

19,0 

14.0 

7.5 - 10.4 

45.0 

16.0 

13,0 

7.0 

7.D 

10.5 - 13.4 

25.0 

9.0 

6.0 

5.0 

5.0 

13.5 - 16.4 

13,0 

3.0 

6.0 

3.0 

UO 

16.5 - 19.4 

0,0 

4.0 

2.0 

1.0 

1,0 

19.5 ~ 22.4 

6.0 

2.D 

2.0 

1.0 

1,0 

22,5 ^ 25.4 

3.0 

1.0 

1,0 

0 

1.0 

25,5 - 2B.4 

2.0 

0 

1.0 

0 

l.D 

28.5 - 31.4 

4.0 

1.0 

1.0 

1.0 

1.0 

J1.5 - 34. a 

0 

0 

0 

0 

0 

34.5+ 

2,0 

0 

0 

1,0 

1.0 

Slabs 

2,0 

1,0 

1.0 

0 

0 

Total 

816.0 

560,0 

164.0 

54.0 

30.0 . 

Includes all 

down mat etial averaging 

at least 3.0 inches In diameter {inside bark) and 4.0 feet 
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Table 20- Aver age number of pieces per acre of usable logging residue by soundness and by 
diameter and length classes, Study Unit 2, Pansy Creek helicopter logging salel^- 


Mt. Hood National Forest 


Poroent: nnundnofin 

Number of pieces 
all clnsGos 


Le*nfjl.[i clnfis (feet) 


nnd diainnter clnsi? 

( in[;hc!s) 

4 . 0 - 7,9 

8 . 0 - 13.9 

14 . 0 - 20.9 

21,0+ 

75+ percent sound: 






3.0 ~ 

530.0 

407 .0 

87.0 

23,0 

13.0 

^4.5 » 7, A 

235.0 

93.0 

6.5 . 0 

41,0 

36.0 

7.5 - 10 .^ 

00.0 

44.0 

20.0 

10.0 

14.0 

in , 5 - 13 , a 

34,0 

15.0 

11.0 

5.0 

5.0 

13,5 - 16 . A 

17.0 

9.0 

4.0 

5,0 

1.1} 

16.5 - 19.4 

0.0 

3,0 

2.0 

2,0 

I,t) 

19.5 - 22,4 

9.0 

7.0 

1.0 

I.O 

0 

22.5 - 25.4 

3.0 

2.0 

0 

1.0 

0 

25.5 - 2 n ,4 

1.0 

0 

1.0 

0 

0 

20.5 - 31.4 

0 

0 

0 

0 

0 

31.5 34.4 

1.0 

0 

0 

1,0 

0 

34 . 5 + 

2.0 

2.0 

0 

0 

0 

Slabs 

2.0 

2.0 

0 

{] 

0 

Total 

930,0 

5 f 34,0 

191,0 

85.0 

70.0 

50+ percent aotjnd; 

3,0 - 4.4 

536.0 

412, D 

00. 0 

23,0 

13.0 

4.5 - 7.4 

241.0 

90.0 

65.0 

42.0 

36.0 

7.5 - ID . 4 

92,0 

45,0 

22,0 

10,0 

15.0 

10,5 - 13.4 

41.0 

17.0 

14.0 

4.0 

6,0 

13,5 ^ 16.4 

24.0 

12,0 

7.0 

3.0 

2.0 

16.5 - 19.4 

9.0 

3,0 

3 ,Q 

2.0 

1.0 

19.5 - 22.4 

12,0 

9.0 

1.0 

1.0 

1.0 

22.5 - 25.4 

5.0 

3,0 

0 

1,0 

!.[} 

25.5 - 20.4 

1.0 

0 

1.0 

0 

0 

20.5 - 31.4 

0 

U 

0 

0 

0 

31.5 - 34.4 

1,0 

0 

0 

1.0 

0 

34 . 5 + 

2.0 

2.0 

0 

0 

D 

Slabs 

2.0 

2,0 

0 

0 

0 

Total 

966.0 

603.0 

201.0 

07,0 

75.0 

30 + percent sound ? 

3.0 - 4.4 

540.0 

415,0 

09.0 

23.0 

13.0 

4.5 - 7.4 

249,0 

103,0 

60.0 

42,0 

36 . 0 

7.5 - 10.4 

93.0 

45.0 

23,0 

10,0 

15.0 

10.5 - 13.4 

46.0 

20.0 

15,0 

4,0 

7.0 

13.5 - 16.4 

27.0 

12.0 

9,0 

3 ,Q 

3,0 

16.5 - 19.4 

9,0 

3,0 

3,0 

2.0 

l.D 

19.5 - 22.4 

13.0 

10,0 

1.0 

1.0 

i.n 

22.5 - 25.4 

5,0 

3.0 

0 

1.0 

1.0 

25.5 - 20.4 

1,0 

0 

1,0 

U 

0 

20.5 - 31.4 

0 

0 

n 

0 

0 

31.5 -* 34.4 

1,0 

0 

0 

1.0 

0 

34 . 5 + 

2.0 

2.0 

0 

0 

0 

Slabs 

2.0 

2.0 

0 

0 

Q 

Total 

900.0 

615.0 

209.0 

87.0 

77.0 

10+ percent sound; 
3.p - 4.4 

546.0 

410,0 

92,0 

23 . D 

13 . D 

4,5 - 7.4 

254,0 

105.0 

6 R ,0 

44,0 

57,0 

7.5 - 10.4 

102.0 

50.0 

25.0 

12,0 

15.0 

10.5 - 13,4 

47.0 

20.0 

15.0 

5,0 

7.0 

13.5 - 16.4 

33,0 

12.0 

14,0 

4.0 

3,0 

16.5 - 19,4 

10.0 

3.0 

3.0 

3,0 

l.D 

19,5 ^ 22.4 

15.0 

12.0 

1.0 

1.0 

1,0 

22,5 - 25.4 

7.0 

5.0 

0 

1.0 

1,0 

25.5 - 20. 4 

1.0 

0 

1,0 

0 

0 

20.5 31.4 

0 

0 

0 

Q 

0 

31.5 - 34,4 

1.0 

: 0 

0 

1,0 

0 

34 , 5 + 

2,0 

2.0 

0 

0 

0 

Slabs 

2.0 

. 2,0 

0 

0 

0 

: Total 

1 , 020,0 

629.0 

. 219,0 

94.0 

70,0 


Includes all dou/n matei'ial averaging at loaet 3 *Q inchea in dl-atnetDr (inoliie bark) end AtO.feet 
long, and yardable. 



Table 21— Average number of pieces per acre of usable logging residue by soundness and by 
diameter and length classes, Study Unit i. Pansy Creek helicopter logging saley^ 
Mt. Hood National Forest 


Percent s nun d ness 

Number of pieces 

Length (feot) 

and dLnmeter class 
( inches) 

all classes 

/4.0-7.9 

P.n-13,9 

lA.a-20.9 

2} ,{)•♦ 


75+ percent sound: 


3.0 - A. A 

A. 5 - 7. A 

7.5 - 10,A 

10.5 - 13.A 

13.5 - 16.A 

16.5 - 19. A 

19.5 - 22. A 

22.5 - 25. A 

25.5 - 2Q.A 

2B.5 - 31. A 

31.5 - 3A.A 

3A.5+ 

Slabs 

501.0 

315. D 

167.0 

61.0 

32.0 

11.0 

3.0 

5.0 

2.0 

1,0 

0 

0 

6.0 

A15.0 

2A2.D 

102.0 

27.0 

10.0 

6.0 

2.0 

5.0 

1.0 
l.Q 

0 

0 

6.0 

73.0 

30.0 

30.0 

21.0 

7.0 

3.0 

1.0 

C) 

1,0 

0 

0 

0 

0 

0.0 

19.0 

17.0 

7.0 

5.0 

1.0 

0 

0 

0 

□ 

□ 

D 

□ 

5.0 

16.0 

10.0 

6.0 

2.0 

1.0 

0 

□ 

0 

a 

n 

0 

0 

Totol 

1,104.0 

825.0 

174.0 

57.0 

40.0 

5D+ percent soundl: 

3,0 - A.A 

510.0 

A24.0 

73.0 

0.0 

5,0 

A, 5 - 7.4 

321.0 

2AA.0 

40.0 

20,0 

17,0 

7.5 - 10.4 

177.0 

105,0 

33.0 

19,0 

20,0 

10.5 - 13.4 

67.0 

31.0 

22.0 

7.0 

7.0 

13.5 - 16.4 

40.0 

21.0 

7.0 

0,0 

4,0 

16.5 - 19.4 

15.0 

6.0 

5,0 

2.0 

2,0 

19.5 - 22.4 

5.0 

2.0 

2,0 

1.0 

□ 

22.5 - 25.4 

7.0 

5.0 

1.0 

□ 

1.0 

25.5 - 20.4 

5.0 

A.O 

1.0 

0 

0 

20.5 - 31.4 

1.0 

1.0 

0 

0 

Q 

31.5 - 34.4 

0 

0 

0 

a 

□ 

34.5+ 

0 

0 

0 

0 

0 

Slabs 

6.0 

6.0 

0 

0 

C) 

Total 

1,154,0 

049,0 

104.0 

65.0 

56.0 

30+ percent sound: 

3.0 - 4.4 

510.0 

A24.0 

73.0 

6.0 

5.0 

4.5 - 7.4 

323.0 

246.0 

40.0 

2U.0 

17.0 

7.5 - 10.4 

101.0 

105,0 

35.0 

20,0 

21. Q 

10,5 - 13.4 

71.0 

32.0 

23.0 

8.0 

G.O 

13.5 - 16.4 

43.0 

23.0 

B.O 

B.O 

4.0 

16.5 - 19.4 

22.0 

9.0 

7,0 

3.0 

3.0 

19.5 - 22.4 

6.0 

2.0 

3,0 

1.0 

0 

22.5 - 25.4 

8.0 

5.0 

1.0 

1.0 

1.0 

25.5 - 20.4 

5.0 

4.0 

1,0 

0 

0 

20.5 - 31.4 

1.0 

1.0 

0 

0 

0 

31.5 - 34.4 

0 

0 

0 

0 

0 

34.5+ 

0 

Q 

0 

0 

0 

Slabs 

6.0 

6.0 

0 

0 

0 

Total. 

1,176.0 

857.0 

191.0 

69,0 

59.0 

10+ percent sound: 

3.D - 4.4 

51 A. 0 

427.0 

74.0 

B.O 

5.0 

4.5 - 7,4 

339,0 

250.0 

42.0 

21,0 

IB.O 

7.5 - 10,4 

193,0 

112,0 

37.0 

21.0 

23.0 

10.5 - 13.4 

82,0 

35.0 

28.0 

9.0 

10.0 

13.5 - 16.4 

A6.0 

24.0 

10.0 

B.O 

4.0 

16.5 - 19.4 

23.0 

9.0 

B.O 

3,0 

3.0 

19.5 22,4 

6.0 

2,0 

3.0 

1.0 

0 

22,5 - 25.4 

B.O 

5,0 

1.0 

1.0 

1.0 

25.5 ^ 28.4 

6,0 

4.0 

2.0 

D 

0 

20.5 ~ 31,4 

1.0 

1.0 

0 

Q 

0 

i; ■*/. /. 


0 

0 

0 

0 


0 

0 

0 

G 

B.O 

0 

0 

0 

185.0 

205,0 

72.0 

64,0 


ist 3,D inches in dioraetBr (inside bark) and 4»0 feet 



Table 2Z— Average gross ami net volumes of usable logging residue bg soundness and 
material Handling class. Study Unit 1, Pansy Creek helicopter logging 
saleV-Mt. Hood National Forest 


Percent soundness 
find material 
handling class 


75+ percent sound: 

Felled and bucked 
Felled and broken 
Down and bucked 
Down and broken 


Gross uolume 


Net uolumo 


^Cubic Feet per acre-- 


1,195.5 


1,170.2 


Soundness 


(Proportion 
of total 


-Percent- - - 


50+ percent sound: 

Felled and bucked 
Felled and broken 
Down and bucked 
Down and broken 


1,763.0 


1,503.3 


30+ percent sound: 

Felled and bucked 
Felled and broken 
Down and bucked 
Down and broken 


2,111.9 


1,626.9 


10+ percent sound: 

Felled and bucked 
Felled and broken 
Down and bucked 
Down and broken 


2,590.3 


1,69A.3 


^^ 99.9 


i/lncludes all down material averaging sit least 3cQ inches in diameter (insido bark) 
and 4,0 feet long, and yardable. 

^'^Total does not equal 100 because of rounding* 
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Tablo -Average gioiss and net volumes of usable logging residue by soundness and 
matorial handling class, .^tudg Vnit 2, Pansg Cteek helicopter logging 
saleL'-i'lt. Hood National Forest 


Percent soundness 





and material 

Gross volume 

Met volume 

Soundness 

Proportion 

handling class 


of total 


- - -Cubic feet per acre- - - 


“* - -Percent- - - 


75+ percent sound: 


Felled and bucked 1,233.5 
Felled and broken B19.4 
Down and bucked 57.9 
Down and broken 167.3 

Total 2,27B.i 

50+ percent nound,* 

Felled and bucked 1,350,7 
Felled and broken 630.3 
Doun and bucked 122.0 
Down and broken 370,9 


Total 2,690.6 


30+ percent sound: 


1,202.6 

97.5 

54.1 

003.5 

90.1 

36.0 

4B.0 

82.9 

2.5 

142.1 

84.9 

7.3 

2,196.1 

96.4 

- 99,9 


1,201.5 

94.3 

50.5 

B14.6 

97,2 

31.2 

89.3 

72.8 

4.6 

262.9 

70.9 

13.8 


2,^40. 2 91.0 100,1 


Felled and bucked 
Felled and broken 
Doun and bucked 
Doun and broken 


1,389.2 

910.2 

167.6 

428.0 


1,292.9 

839.5 

102.9 

202.8 


93.1 

91.4 

61.4 

66.1 


47.9 

31.6 
5.B 

14.7 


Total 

2,903.0 

2,518.1 

96.7 

100.0 

10+ percent sound; 





Felled and bucked 
Felled and broken 

Doun and bucked 

Doun and broken 

1,401.1 

943.6 

195.9 

590.9 

1,294.1 

842,0 

107.5 

302.8 

92.4 

89.2 

54.9 

50.6 

44.6 

30.1 

6.2 

19.1 

Total 

-=-7— 

3,139.5 

2,546.3 

aia 

100.0 


uMuii 

and 4, Cl feet long, and yardoble. 


2 /. 


~ Total does not equal lOD because of rounding. 



“'*• “-'sss/s.s 

salelZ-nt, Hood national Forest 


Percent soundness 
and material 
handling class 

Gross volume 

Net volume 

Soundness 

Proportion 
of total 


— 

riihir feet per acre 

- - -Percent- - ~ 

75+ percent sound: 

Felled and bucked 
Felled and broken 
Doun and bucked 

Do’un and broken 

827. 6 

111.6 

236.6 

1,571.9 

B21.3 

95.5 

207.7 

98.8 

99,2 

05,6 

07.9 

57.5 

29.9 

4.0 

n.5 

57 

Total 

2,767.4 

2,696.4 

97.4 

£/g9.9 

50+ percent sound: 

Felled and bucked 
Felled and broken 
Do\jn and bucked 
Dnun and broken 

1,009.2 

913.5 

101.0 

413.1 

1,693.6 

069.3 

139.6 

311.0 

93.6 

95.2 

76.7 

75.3 

54.5 

27.5 

5,5 

12.5 

Total 

3,317.6 

3,013,2 

90,8 

IDO.Q 

30+ percent sound: 

Felled ond bucked 
Felled and broken 
Down and bucked 
Down and broken 

1,066 .6 

904.0 
222,9 

523.1 

1,714.7 

896,2 

154.4 

350,8 

91.9 

91.1 

69.3 

67.1 

51.9 

27.4 

6.2 

14.5 

Total 

3,596.7 

3,116.0 

86.6 

100.0 

10+ percent sound: 

Felled and bucked 
Felled and broken 
Down and bucked 
Down and broken 

1,066.6 

1,022.3 

261.7 

765,5 

1,714.7 

903.5 

150.7 

3B4.1 

91.9 

88. 6 
60.7 
50.2 

47.7 

26.1 

6.7 

19.5 

Total 

5,916,0 

3,161,0 

B0.7 

lOD.O 

■ hnrkl 


— inciuueu hji-a uuwh j - 

and /uO feet long, ond yordable. 

— ^Total does not equal 100 because of rounding* 



CONCLUDING REMARKS 


Since results of the present investigation are based on only a case 
study of one particular helicopter logging operation, inferences drawn 
from these results may not necessarily be applicable to other operations 
logged in the same manner. The information presented, however, can still 
be used by forest irtanagers in evaluating residue production, its re- 
duction, characteristics, volumes, and potential uses. Some indication 
of the fuel loading that can be exjiected from similar harvesting operations 
is also made available. Furthermore, a basis is provided witii wliicb to 
evaluate the effects of change in utilization either from changes in the 
market or in contractural requirements sucli as reciuired yardijig of 
unutilized material (YUM]. Results of this study are summarized in 
table 2. 

air data indicate iUM yarding substantially reduced tlie coarse 
residue volumes in the study units. Conti'actual specifications For 
yarding unutilized materials influenced the voliune and piece-count 
distribution of the usable residues remaining on the site. Study 
results tend to suggest YUM yarding was less effective in a partial 
cut than in a clearcut. 

Even with YUM yarding, we found a substantial volume of residues 
(usable and unusable) (table 2) still remaining on the logging sites. 

Oul results suggest that these residues, because of their size and 
character, ivill continue to be a problem regardless of wJiether or not 
the logging operation calls for the yarding of luuitilized materials. 
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CONVERSION FACTORS 

1 incii = 2.54 centimeters 
1 foot = 0 . 304 8 meter 
1 acre = 0.404 686 2 hectare 

1 cubic foot acre = 0.069 972 5 cubic meter/hectare 

1 pound (lb) = 0.453 6 kilogram 
1 ton = 2,000 lbs = 907.2 kilograms 
1 bone-dry imit of chips (BDU) = 2,400 pounds 

Specific density (oven-dry weight/green volume) 

(HartmJm [1976] table E-1) 

Coast Douglas- fir = 28.0 pounds per cubic foot 
Wes tent hemlock =26.2 pounds per cubic foot 

1 cubic foot Douglas -fir = 0.011 666 6 BDU chips 
1 cubic foot western hemlock = 0.010 916 6 BDU chips 

1 cubic foot Douglas - fir = 249,000 Btu per cubic foot 
(Hartman [1976] table G-l) 

1 cubic foot western hemlock = 204,000 Btu per cubic foot 


GPD (I86-81 6 
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The mission ot the PACIl IC NOKTilWKSI FORHST 
AND KAN(il-: KXFFREMFNT STATION is to provide the 
knowictijjjc, tcclniolo|^y, am! altcriuuives for present and 
future protectuni» mana^eincnt, iiiul use of forests range, and 
related environments. 

Within this overall mission, the Station conducts and 
stimulates research to facilitate and to accelerate progress 
toward the following goals: 

1. Providing safe and efficient technology for inventory, 
protection, and use of resources. 

2. Developing and evaluating alternative methods and 
levels of resource nuinagcmcnt. 

3. Achieving optimum sustained resource prixluctivity 
consistent with maintaining a high quality forest 
environment. 


'fhe arc«'i of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 
States, and the Nation. Results of the research arc made 
available promptly. Project headquarters arc at: 


iMiirhmiks, Alaska 
Juneau, Alaska 
Rend, Oregon 
Corvallis, Oregon 
La Grande, Oregon 


Portland, Oregon 
Olympia, Washington 
Seattle, Washington 
Wenatchee, Washingtofi 


Maiiwg address: Padftc Nortlnvest forest and Range 
lixperitnent Station 
P.O.Box 3141 
Portland, Oregon 97208 



